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Cellular and Molecular Neuroscience (Neuro 380)
Fall 2021
Professor: Dr. Beverly J. Piggott, Ph.D.
Email: beverly.piggott@mso.umt.edu
Office Phone: (406) 243-2668
Office Location: Health Sciences 304A, 3rd Floor (office is inside lab)
Office Hours: T/R 10-11 or by appointment (I am happy to meet in person or
zoom)
Lectures: MWF 1:00 – 1:50 PM, HS411
Course Description: The material covered will give students a practical knowledge of the subcellular
organization and function of the nervous system. Students will learn how brain energy metabolism is a 
dynamic, and highly regulated process. We will explore the variety forms of neuronal chemical
communication that may not conform to basic concepts of synaptic signaling. We will study processes
that are involved in the growth and guidance of axons leading to the formation as well as the elimination 
of synapses. We will explore the basic mechanisms involved in learning and memory. Finally, students
will learn about the molecular and cellular mechanisms associated with neurodegenerative disease.
Prerequisites: Fundamentals of Neuroscience (BIOH 280), and Cellular and Molecular Biology (BIOB
260)
Moodle: Moodle will have postings from our lectures such as videos, outlines, power point slides,
supplemental material that we mention in lecture. We will also post announcements on this site. It is 
your responsibility to check it regularly and receive email announcements. 
REQUIRED MATERIALS:  
Required Textbook: From Molecules to Networks: An Introduction to Cellular and Molecular
Neuroscience, Edited by John H. Byrne and James L. Roberts, 3rd Edition (ISBN 978-0-12-397179-1)
• Most of the material will be from this textbook
Recommended Textbook:
Principles of Neural Science by Eric R. Kandel, John D. Koester, Sarah H. Mack, Steven A.
Siegelbaum 6th edition (ISBN 978-1259642234)
• Supplementary reading 
CLASS STRUCTURE: This class will require that you take an active part in the learning process. This
may seem that it makes the course more challenging, but it is my goal to make this course more fun
and interesting at the same time. Each Monday, Wednesday, and Friday I will give a traditional lecture 
and you must be ready to answer questions.
In person or Virtual OFFICE HOURS: Don’t feel intimidated if you’ve never been to a professor’s virtual 
office hours. You can e-mail me or request a zoom to talk about the course, study skills, concerns, your
background, your career, advice for future courses to take, etc. Studies have shown that students who 
make an effort to get to know their professors outside of the classroom setting, such as in office hours or
even asking questions after class, are more likely to succeed in college.
COURSE GOALS:
 
        
    
 
 
   
     
    
     
       
  
   
  
      




    
  
     
    
 
       














1. To provide you with a focused and deeper understanding of cellular and molecular
neuroscience.
2. To gain higher level thinking skills that are necessary for scientists.
To the right you can see the “Amended Bloom’s Taxonomy” pyramid. It was developed as a method of
classifying educational goals for student performance evaluation. You should be well –equipped at
remembering facts and content with good study habits. We are looking for
you to apply and analyze. You are college students, I KNOW you can 
memorize! Move beyond this level of thinking. How can we achieve this? We
will have in-class questions to practice this. We will also explore classic
experiments as a way of thinking through the logic of experiments and to 
see where the foundations of this content come from. While these may be 
new ways of thinking for you, practice is the most important way to gain 
these skills.
3. This course should excite you about basic science and its 
applications.
The field of cellular and molecular is increasingly important in modern day
medicine.  It is relevant to disease diagnosis, prognosis, and treatment, personalized medicine, and a 
host of other important medical issues. The main objective of this course is for you to develop a clear
understanding of the basic principles of human biology.
Learning Outcomes: 
1. To understand the subcellular organization of the nervous system: organelles and their function
2. To apply the concepts of functional metabolism to the central nervous system
3. To learn the molecular and cellular processes involved in early brain development,
neurogenesis, and synaptogenesis
4. To describe the non-classical signaling and the different types of intracellular signaling that are 
aspects of neuronal function
5. To explain the cellular mechanisms involved in the process of learning and memory
6. To learn about the cellular mechanisms that underlie neurodegenerative diseases
Course Assignments:  
 
1. Weekly Quizzes: Each week an online quiz will be given for the Chapters covered within that week 
via the Moodle website.  The purpose of these quizzes is to assess your understanding of the 
material presented that week in class. These quizzes will be due by midnight Friday of each week.  
 
2. Exams: Three semester exams and one final exam will be given. Semester exams are given on 
Fridays during class time.  If you miss a semester exam, this will be graded as a zero. The final 
examination is cumulative and must be completed to receive a final grade. Failure to take the final 
exam will result in a failing grade. All students are expected to take all exams when they are 
scheduled. Students are expected to notify the instructor prior to missing an exam. Students are 
responsible for any changes in dates of scheduled exams, quizzes, or assignments or any other 
administrative announcement made during lectures. 
 
3. Writing assignment – For your writing assignment you must choose a Review Article on cellular 
and molecular neuroscience and write a 3-5 page summary for the general public. You are 
encouraged to create your own schematics/pictographs that help explain your topic.  You will write 
this summary for someone you know personally (friend, partner, parent) and have them read it and 
give you feedback.  This assignment will be due at Mid-semester (Nov 22nd) and the grading rubric 
can be found on Moodle. 
 
        
 
      
     
  
  
      
     








     
      
     
     
     
     
4. Presentations – This will consist of a power point presentation on Disorders of the Nervous
system and how they relate to what they learned in class. You must have your disorder approved 
by Dr. Piggott 1 month prior (Nov 5th).  Your presentations will take place in the last Monday and 
Wednesday class periods of the semester. These presentations will be 15 mins in length (10 min 
presentation, 5 mins questions).  Each person in the class must ask 1 question of at least 1 other
presentation to get full credit for their own presentation. The purpose of this presentation is to 
understand the molecular mechanisms that underly Neurological disorders.
Your performance will be evaluated as




Quizzes 10% 10 10 100
Semester Exams 45% 3 150 450
Writing Assignment 10% 1 100 100
Final Presentation 10% 1 100 100
Comprehensive Final Exam 25% 1 250 250
Total 100% 1000
 
        
 
     
 
      
 












































































































This is a tentative schedule. I reserve the right to make changes that I think are in the best interest of all
students.
Wk Date Topics/Chapter Assignments
1
M Aug 30 Course Policies
Ch 1: Cellular Component of
the Nervous System
Lecture 1 Lecture and  (Not due, we will go over them
together)
Due Friday Midnight














Organization of the Nervous
System
Happy Labor Day!
Before Class Wednesday Chapter 2 
Before Class Friday Chapter 2 
Due Friday Midnight
Quiz 2: Chapter 2
3
M Sep 13 Ch 2: Subcellular
Organization of the Nervous
System








Due Friday Midnight 





Ch 3: Energy Metabolism
and the Brain








Quiz 4: Ch 3-4
5














   
  
 













































































































Friday 10/1 No Quiz!
Exam 1 (Chapter 1-5)
6

























M Oct 11 Ch 8: Non-classical
Transmitters









Quiz 6: Chapter 8-9
8
M Oct 18
Ch 10 – Neurotransmitter
Receptors









Quiz 6: Chapter 10
9
M Oct 25 Ch 11: Molecular Properties
of Ion Channels








Due Friday Midnight: 
Quiz 7: Chapter 11-15
10








Before Class Wednesday 






  AM 2
 
   Friday 11/5 No Quiz!  
FINAL PRESENTATION   TOPIC DUE
   Exam 2 (Chapter 4, 5, 7-11, 15 ) 
M Nov 8  Ch 12: Membrane Potential
  and Action Potential
 Before Class Monday
Chapter 12  





Before Class Wednesday 
 Chapter 12&16  
 
  Ch 16 – Postsynaptic




Before Class Friday 
  Chapter 16  
Due Friday Midnight  





TEG M Nov 15   Ch 18 – Synaptic Plasticity 
 Before Class Monday
Chapter 18  







 Ch 20 – Learning and 
 Memory Basic Mechanisms
 
Before Class Wednesday 
Chapter 18&20  
 
 
Before Class Friday 
Chapter 18&20  
Due Friday Midnight  














 M Nov 22  Ch 20 – Learning and 
 Memory Basic Mechanisms
 
 Before Class Monday
Chapter 20  





 No Class Wednesday/Friday





 SYS M Nov 29   Ch 21- Cellular Mechanism FINAL PRESENTATIONS 
14 
  of Neurological Disease  
Due Friday Midnight  










 of Neurological Disease  
 







Before Class Friday 
Chapter 21  
 
        

























   
  
  
   
    
     
     





ACADEMIC INTEGRITY: Academic dishonesty is taken very seriously in this course. All students must
practice academic honesty. Academic misconduct is subject to an academic penalty by the course
instructor and/or a disciplinary sanction by the University. All students need to be familiar with 
the Student Conduct Code.
ACCOMMODATIONS FOR STUDENTS WITH DISABILITIES: 
The University of Montana assures equal access to instruction through collaboration between students 
with disabilities, instructors, and the Office for Disability Equity (ODE). If you anticipate or experience 
barriers based on disability, please contact the ODE at: (406) 243-2243, ode@umontana.edu, or 
visit www.umt.edu/disability for more information. Retroactive accommodation requests will not be 
honored, so please, do not delay. As your instructor, I will work with you and the ODE to implement an 
effective accommodation, and you are welcome to contact me privately if you wish. 
Any questions please contact me. 
THE PRINCIPLES OF OUR EQUITABLE COMMUNITY: The University of Montana values leadership,
engagement, diversity, and sustainability, because our institution is committed to respect, welcome,
encourage, and celebrate the differences among us.
As members of the University of Montana community, we aspire to:
• Respect the dignity and rights of all persons.
• Practice honesty, trustworthiness, and academic integrity.
• Promote justice, learning, individual success, and service.
• Act as good stewards of institutional resources.
• Respect the natural environment.
